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shock- isassumedtobetheoriginofeconomicfluctuations footnote aroundaBGPexogenously
given. In thecaseofpuredeterministicgrowthmodels, instead, wekeepfluctuationsas
exogenoustothemodelandthegoalistoexplaintheexistenceofanunceasinggrowth.
I will nottouchempiricalaspectsoftherelationshipbetweenfiscalpolicyandgrowth. Fora
surveyoftheempiricalresultsonfiscalpolicyandgrowthI addressthereadertoothersurveys,





























frameworkemployedthroughoutthepaper, inwhatfollowsI will sketchthetwoclassesof
modelsjustmentioned.
LetusstartbyconsideringaCobb-Douglasproductionfunctionsuchas:
Yt = AtKtJZt1?J   #   
where0 < J ² 1. In ( ref: uno ) Kt indicatesphysicalcapitalandZt isawhatsoeverinput
havingacountervailingeffectonthedecreasingreturnstoscaleassociatedwithKt forwhichan










  #   
From( ref: tre ) weobservethatZt shouldoperateinsuchawaythatrealinterestratenever








1? a dt   #   
where_ > 0isthediscountrate. Therepresentativeagentchoosestheoptimalquantityof








rt ? _ ? NK
a   #   
Moreover, L ³ 0 if andonlyif rt ³ _ + NK. It isalsoeasytoverifythatwhenJ = 1thegrowth







Thedefinitionofkencompassesbothphysicalandhumancapital. In thiscontext, it is justthe
assumptionthathumanandphysicalcapitalareincludedinonetermthatgivestheproduction




Therefore, letusassumein( ref: uno ) thatZ = H, whereH isthelevelofhumancapital.
Theaccumulationconstraintforhumancapital:
6
Ht = IH ? NHHt   #   
whereIH istheamountofnewhumancapitalproducednetofdepreciationNHHt, withNH being
thehumancapitaldepreciationrate. Inordertogettractableclosed-formsolutions, assumethat
theproductionfunctionofnewhumancapitalIH is:
IH = BtÝv2tKtÞKÝz2tHtÞ1?K   #   
with0 < K ² 1andwithBt = B - tonaBGP. Also, ( ref: uno ) canberewrittenas footnote :
Yt = AtÝv1tKtÞJÝz1tHtÞ1?J   #   
with0 < J ² 1andwithAt = A - tonaBGP.
In ( ref: sette ) and( ref: otto ) v1t (v2t) indicatesthefractionofphysicalcapitalemployedin
theproductionoffinalgoods(humancapital), whilez1t (z2t) representsthefractionofhuman
capitalemployedintheproductionoffinalgoods(humancapital). Thismodelisgeneralization
ofLucas(1988) modelandRebelo(1991). Inparticular, Lucas(1988) assumesthathe
productionfunctionofhumancapitalis linearlyhomogeneousinHt: thismeansthatwithK = 0
theonlyargumentofthehumancapitalproductionfunctionishumancapitalitself, because
IH = Btz2tHt. Toobtainaclosed-formsolution, I assumethathedepreciationrateforboth
physicalandhumancapitalarethesame, i.e. NK = NH = N. Giventheutilityfunction( ref: quat )
weobtainanexpressionforthegrowthratestillgivenby( ref: cinque ) butwiththefollowing
expressionfortheinterestrater:






  #   
From( ref: nove ) weobservethatinterestrater isafunctionofallthetechnologicalparameters
ofthemodelwhichareassumedtobeconstantonaBGP. Therefore, thegrowthrateofthis
economywill beconstantaswellandpositiveif r > _ + N. Theexpressionfortheinterestratein
theLucas(1988) modelcanbeobtainedasparticularcaseofthemodelconsideredhere, after
imposingK = 0in( ref: nove ) togetr = B.
Thetwo-sectormodelhasatransitionaldynamicswhichhasbeencarefullystudiedby
MulliganandSala-i-Martin(1992) usingthetimeeliminationmethod. Withoutenteringintothe
detailsofthemodel, it ispossibletosaythatif therearenotadjustmentcostsforphysicaland
humancapital, alltheinputsaretotallyfreetomovefromonesectortoanotherandtheredoes


















In thefirstclassofmodels, accordingtoRomer(1986), Zt in( ref: uno ) representsthe





economy footnote , ZcanbedefinedasZ = nk. Theinterestrateisbyr = JA which, evidently,
is independentfromk, andisthereforeconstant. Theconsequenceofthiswill beagrowthrate
continuouslyincreasingovertime. Ontheotherhand, if J < 1theBGPjustobtainedis
suboptimalbecauseofthepresenceoftheexternalityderivingfromZ, whichisnottakeninto



















Nt = DHRNt   #   
whereD isascaleparameter.. Equation( ref: dod ) describesthegrowthrateofnewdesigns: the
amountofnewprojectsNt dependslinearlyontheexistinglevelofprojects footnote . Thelevel
ofscientificknowledgerepresentsthebasisforfurtherdevelopmentofnewprojects. It is
preciselyinthissensethatheexistingamountofprojectsrepresentsapositivexternality. The
growthrateoftheeconomyisthengivenby( ref: dod ), andit isconstantbecauseHR isassumed
tobeconstantonaBGP. Themechanismjustdescribedandtherelationshipexpressedby
( ref: dod ) offsetsthedecreasingreturnstoscale, keepingboundedawayfromzerothegrowth
rateofthiseconomy footnote .
IncomeTaxation






usingaCobb-Douglasproductionfunction( ref: uno ). Theincomenet-of-taxesis:
Yt = Ý1? bÞAtKtJZt1?J   #   
Clearly, from( ref: tred ) therateofreturnontheinvestedcapitalwill be:
rt = Ý1? bÞJAt KtZt
J?1
  #   
Afteraquickinspectionof( ref: tred )-( ref: quatdici ) wenotethatheincometaxreducesthe
realreturnoninvestedcapitalandinhibitstheincentivestocapitalaccumulation. Asanexample,
considernowtheAkmodel. Giventheutilityfunction( ref: quat ), thegrowthratefortheAk
modelwithataxrateonincomeis:
L =
Ý1? bÞA ? N ? _
a   #   
In themodelwithknowledgespillover, asinRomer(1986,1989), thegrowthrateis:
L =
Ý1? bÞJA ? N ? _
a   #   
In thetwo-sectormodelwithhumancapitalaccumulationà laRebelo(1991), thegrowthrate
aftertaxwill be:
L = 1a ßÝ1? bÞ
KQà
1
1?J+K ? N ? _   #   





In themodelwithcapitalaccumulationà laLucas(1988) withIH = Btz2tHt insertedin
( ref: sei ), thegrowthratewill be:
L =
B ? N ? _




a + J   #   
From( ref: quind )-( ref: dicia9 ) wecanconcludethatonlyforthreecasesoutoffivethe
growtheffectof incometaxratesisnegative. In fact, thishappensonlyfor
( ref: quind )-( ref: dicias7 ): inalltheothercases, fiscalpolicydoesnothaveanyeffectatallon






Moreover, it iseasytoverifyfrom( ref: quind )-( ref: sed ) thatitdoesnotexistanylevelof




long-rungrowthrate. Fortheindirecteffects, it isclearthatintheAkmodeltheydonotexistat
all(see( ref: quind )). However, theassumptionsonthetechnologyproducinghumancapitalare
crucialinthedeterminationftheeffectsoffiscalpolicyonthegrowthrate. In fact, fromthe
growthrategivenby( ref: dicias7 ), if theproductionofhumancapitalisnottaxed, when
incometaxrateraisestherewill betheincentivetoshiftresourcesfromthetaxedsectortothe
untaxedone, byloweringthesteadystateratiophysical/humancapital(thereafterK/H).
Moreover, if theproductionofhumancapitalisrealizedwithoutphysicalcapital- asinLucas
(1988) - thedeclineoftheratioK/H increasestherealinterestrateandthiscompletelyoffsetsthe
negative(direct) effectcreatedbytaxation.
Instead, if humancapitalsectoremployesphysicalcapital, asin( ref: sette ), thenthe
offsettingmechanismisonlypartialandtheneteffectongrowthrateisnegative.
ThisdiscrepancybetweenLucas(1988) andRebelo(1991) model, isaconsequenceofthe
factthatheproductionofhumancapitalis indirectlytaxedwhenphysicalcapitalisanecessary
input, becausetheproductionofphysicalcapital(finalgoods) istaxed. In fact, thetaxation
effectsgofromthesectorproducingfinalgoods(physicalcapital) tothesectorproducinghuman
capital, makingimpossibleaperfectoffsettingoffiscaldistortionsthroughmovementsinK/H.
InRomer(1986), theglobaleffectsoftaxationaresomehowambiguous. It wasstressed
beforethathismodelproducesasuboptimalequilibrium, sinceif J < 1thegrowthrateofthis
modelis lowerthanwhatitcouldbeobtainedbyaSocialPlanner. Thisnon-optimality





modelsofendogenousgrowthà laLucas(1988) andRebelo(1991), whereincometaxationis
consideredastaxationontherealreturnsofprivateinputs. If humancapitalisanon-market
good, onlytherealreturnsonfactorsemployedintheproductionoffinalgoodswill betaxed.
Theaccumulationconstraintforhumancapitalsectorisstillgivenby( ref: sei ). Also, the
productionfunctionsforthefinalgoodsectorandhumancapitalaregiven, respectively, by





  #   




  #   
Moreover, I considerthesamethesamedepreciationrateforbothphysicalandhumancapital,
i.e. NK = NH = N. Theaccumulationconstraintforthefinalgoodsectorisbecomes footnote :
6
Kt= rtkv1Kt + rthz1Ht ? Ct ? NKt ? Gt   #   
whereGt ispublicexpenditure. Thegovernmentbudgetconstraintforthiseconomyis:
6
Bt= rtBt + Gt ? Tt   #   
whereBt representsthetotalamountofpublicdebtissuedattimet. ThefiscalrevenueTt is






Kt= rtBt + Ý1? btkÞrtkv1Kt + Ý1? bthÞrthz1Ht ? Ct ? NKt   #   
Tosimplifymatters, I considertheexistenceofnopublicdebt, i.e.
6
Bt= 0. In thiscase, the




characteristicsofhumancapitalproductionfunction. In fact, if weconsiderthesameanalytical
specificationassumedbyLucas(1988), thegrowthrateisstillgivenby( ref: dici8 ), which
establishesthatanyformoffiscalrestraintimposedontheproductionoffinalgoodsdoesnot





( ref: sette ) thegrowthratewill beaffectedbybothtaxratesbk, bh:
L = 1a QÝ1? b
kÞJKÝ1? bhÞKÝ1?JÞ
1
1?J+K ? N ? _   #   





From( ref: venti5 ) it is immediateoverifythatbothtaxratesonphysicalandhumancapital
haveanegativeimpactongrowthrateinamultiplicativemanner. Themagnitudeofthese ffects
dependsupontechnologicalparametersJ, K, A, B, andtheindexofrelativeriskaversiona.
Moreover, if thetechnologyemployedintheproductionofphysicalcapitalandhumancapitalis
thesame, i.e. if J = K andA = B, thesteadystategrowthratewill be:
L = 1a AßJÝ1? b
kÞJ àJßÝ1? JÞÝ1? bhÞJ à1?J ? N ? _   #   
From( ref: venti6 ) it isstilltruethataxationproducesdistorsiveffects, whosemagnitudeis
directlyrelatedtothemagnitudeofJ. Furthermore, if theleveloffiscalpressureonbothsectors
isequalandproductionfunctionsarethesame, aftersettingbk = bh = b, equation( ref: venti6 )
will bemodifiedasfollows:
L = 1a J
JÝ1? JÞ1?JAÝ1? bÞJ ? N ? _   #   
Ontheotherhand, whentechnologiesaredifferentbutbk = bh = b, thegrowthrateexpression
givenby( ref: dicias7 ) isstillvalidhere.
Comparingequations( ref: venti5 )-( ref: venti7 ) wecanrecognizethecrucialroleplayedby
theparametersinthedeterminationftheimpacteffectoftaxesongrowthrate. However, the
crosssubstitutioneffectsamongfactorsinducedbytaxationwill implythataneconomy
characterizedbygrowthrate( ref: venti5 ) will growataslowergrowthratethananeconomy
characterizedby( ref: venti6 ) or( ref: venti7 ).
It isworthtostressingthatonecrucialassumptionoftheabovemodelisthathumancapital
isnotamarketgood. Byrelaxingthisassumption, itwill bepossibletoextendtotheproduction
ofhumancapitalthesamekindoftaxstructureoninputsaboveconsideredonlyforthesector
producingphysicalcapital, asinStockeyandRebelo(1995) andPecorino(1993). It isnot
difficultojustifytheproductionofhumancapitalasamarketactivity. In fact, inmanyadvanced
economiesit ispossibletoobservethathumancapitalformationandeducationalctivitiescan
beactivitiesmarketoriented, notdissimilarlyfromtheproductionofphysicalcapital. In this
case, thoseactivitiesbecomesubjectedtotaxationaswell. Sincehumancapitalentersdirectly
intotheproductionoffinalgoods, asin( ref: otto ), wemayinterprethumancapitalasan
intermediategoodproducedbyaseparatesectornotintegratedwiththeproductionoffinal






butalsoif theirfiscalstructurewill beequal. Thoseissuesarecrucialespeciallyif weconsider
howmanyparametersenterintothedefinitionofthegrowthrate.
Whenintheproductionfunctionforfinalgoods( ref: otto ), weinsertanon-reproducible
factor, likeforexampleland, indicatedbyX, whosereturnistaxedataratedifferentfromwhat
employedintheotherinputs, wehavethathetaxrateonX will notaffectatalltherealinterest
















inputZt in( ref: uno ), whichnowcanbeinterpretedasapurepublicgood. Inotherwords:
Zt = Gt, whereGt indicatesthetotalevelofpublicexpenditureinperiodtentirelyinvestedin
theproductionofapublicgood. A possibleinterpretationconsidersGt asthetotalamountof
publicinfrastructuresandfacilitiesprovidedbytheGovernmenttotheprivatesector. Following
BarroandSala-i-Martin(1992b),it ispossibletoconsiderthreedifferentdefinitionsofGt:
(i) publicgoods, aspubliclyprovidedgood, butrivalandexcludable(likeaprivategood);
(ii) purepublicgoods, non-rivalandnon-excludable(like, f.e., defensexpenditure);




In (i) Gt isthetotalquantityofpublicservicesallocatedtoeachproducer. In fact, givenN
thetotalnumberofentrepreneursofagiveneconomy, wehavethatg = G/N, andin( ref: uno )
Zt = gt. Theprivaterealreturnoninvestmentis:
rt = JA
1?J
  #   
wherek isthepercapitastockemployedbyeachsinglefirm. Eveninthiscase, asinRomer
(1986), theprivaterealreturnoncapitalisnon-optimalandthegrowthratewill belowerthan
whatwecouldobtainunderaSocialPlanningsolution. To financepublicexpenditure, the
Governmentimposesaproportionaltaxrateb onaggregateincome. Fromthebalancebudget
conditionwehavethatby = g forallt. Therefore, onaBGPthesteady-stategrowthrateis:
L = 1a Ý1? bÞb
1?J
J JA1/J ? N ? _   #   
ThegrowthrateforaSocialPlannereconomyis:
LSP = 1a Ý1? bÞb
1?J
J A1/J ? N ? _   #   
Bycomparisonof( ref: venti9 ) and( ref: trenta ), wegetthatL < LSP, sinceJ < 1. It isalso
easytoshowthathegrowthmaximizingtaxratebD is:
bD = 1? J   #   
NotethatbD = 0if andonlyif J = 1, i.e. publicexpenditureb comesuselesswhenphysical
capitalhasenoughconstantreturnsbyitself.
Incase(ii) G representsapurepublicgoodinthesenseofSamuelson. Thebudgetbalance
conditionimpliesthatforeachinstanttG = by. Nowthegrowthratewill be footnote :




J ? N ? _   #   
In thiscasetoo, thegrowthmaximizingtaxratewill begivenby( ref: trenta1 ). It isworthwhile
tonotethat( ref: trenta2 ) dependsuponN whichisthetotalnumberoffirmsoperatinginthis
economy. Thissuggestshathegrowthratedependsonthesizeoftheeconomy. Thisaspecthas
adifficultinterpretationbecausempiricalregularitiesshowthatlargecountriesareslow
growersrelativelytosmallcountries, asdiscussed, forexample, byLevineandRenelt(1992).
Thisundesirableeffectcanbeby-passedwhenweabstractfromtheconceptofnationandwe








  #   
WhenincomeishighwehaveasortofcrowdingouteffectonG thatreduceitspositive
externalityeffectsintheproductiveprocess. In thiscase, thegrowthratehereis:
L = 1a Ý1? bÞb
1?J
J A1/J ? N ? _   #   
withagrowthmaximizingtaxratestillequalto( ref: trenta1 ).
Fromthegrowthrateexpressions( ref: venti9 ), ( ref: trenta2 ) and( ref: trenta4 ) andtheir
respectivesocialplanningsolutions, weobserveanon-lineareffectoffiscalpolicyandpublic
expenditureongrowth. Theoveralleffectdependswhetherb is lowerorbiggerthantheoptimal
bD. Inotherwords, if weindicatewithLD thegrowthratecorrespondingtotheoptimaltaxratebD
wehave:
L ³ LD ù b ² bD
L < LD ù b > bD
Thisresultshowsthathegrowtheffectofaproportionaltaxrateisnotnecessarilynegativeand
thefunctionL = fÝbÞ assumesabehaviorofaninvertedU. Therefore, if b = G/Y thegrowth
maximizingtaxrateisexactlyequaltotheshareofpublicexpenditure(ortotalexpenditureon





However, it shouldberecognizedthatheoptimallevelofthetaxrateb representsaSecond
Bestsolution, duetothedistortionscausedbyaproportionalincometaxation. Barroand
Sala-i-Martin(1992b) showedthatheFirstbestsolutionwiththehighestgrowthratecanbe










e?_tßuÝCtÞ + dÝGtÞà   #   
withuvÝ6Þ > 0, d
v
Ý6Þ > 0, u
vv
Ý6Þ < 0, d
vv
Ý6Þ < 0. If wespecifyaCobb-Douglasutilityfunction
for( ref: extra ), westillobtainthesameclassofresultsconsideredbeforefortheproduction














  #   
whereGt/Kt istheratioofpublicaggregatecapitalstockGt totheaggregatecapitalstockKt, and
Tt/Kt istheratioofaggregatepublictransferpaymentsTt totheaggregateprivatecapitalstock.
As inRomer(1986), weassumethatheaggregatel velofcapitalstockisdefinedas: Kt = Nkt
whereN isthenumber(constant) ofprivatefirmsoperatinginthiseconomyandkt isthe
capital- aborratioforeachfirm. Equation( ref: trenta5 ) is linearinkt forgivenGt/Kt andTt/Kt,
andexhibitsincreasingreturnstoscalewithrespecttoalltheinputsconsideredtogether. The
rationalebehindthepresenceofGt/Kt isthesameasforthepublicgoodswithcongestion
describedabove. To justifythepresenceoftransfersTt/Kt Cashin(1995) arguesthatpublic
transfersrepresentawaytoraisetheafter-taxprivatereturntocapitalthroughthereductionof
inefficienciesandexcessburdenderivedfromapoorprotectionofpropertyrights. Ingeneral, we




rate footnote . Theresourceconstraintsforthiseconomyare:
6
























Gt are, respectively, theinvestmentinprivateandpubliccapital. Tt istotalfiscal
revenuewhileb1, b2 arethemarginaltaxrateusedtofinancetheproductionofpublicphysical









> Ý<Þ0 ù b1 < Ý>ÞJ
/L
/b2
> Ý<Þ0 ù b2 < Ý>ÞK
Onceagain, therelationshipbetweenfiscalvariablesandgrowthisanU-invertedcurve: the
effectoftaxrateongrowthwill bepositiveif thesizeofgovernmentis lowerthanoptimal. Even







CorsettiandRoubini(1996). In thissectionI will brieflydiscussthemodelbyCorsettiand
Roubini(1996), lateronI will treatheproblemofoptimaltaxationinvolvedwithit. Themain
resultofthispaperisnottoodissimilarfromtheseminalcontributionbyBarro(1990). The
differenceisthatherearenowtwosector, oneproducingfinalgoodsandtheotherproducing







Yt = AÝv1tKtÞJPÝz1tHtÞ1?JÝGtÞJÝ1?PÞ   #   
In ( ref: trenta9 ) thevariableshavetheusualmeaning, apartfromP whichrepresentsthe
productivityofpublicexpenditureGt inthefinalgoodsector. WhenP = 1, thenpublic
expenditureisnotarequiredinputintheproductionoffinalgoods. Theproductionofhuman
capitalisrealizedthroughthefollowingproductionfunction:
IHt = BÝv2tKtÞKgÝz2tHtÞ1?KÝGtÞKÝ1?gÞ   #   





thatpublicexpenditureisaproductiveinputonlyinsectoroneandthatg = 0. Therefore,
physicalcapitalisthefactorwhichappropriatesrentscomingfrompublicexpenditure. Define
nowtherentalrateonphysicalcapitalinsector1netofrentsderivingfrompublicexpenditureas
rt1k. Finally, letrt1G bethemarginalproductivityofG insector1. TherentalrateofcapitalRt1k
will be: Rt1k = rt1k + rt1G. So, byusing( ref: trenta9 ) andbydroppingtimedependenceforvit,
i = 1,2andzit, i = 1,2, wehave:
rt1k = JPAÝv1KtÞJP?1Ýz1HtÞ1?JÝGtÞJÝ1?PÞ








  #   
Thewagerateis:






  #   














Model1 P > 0,g = 1 K
Model2 P > 0,g = 1 H
Model3 P = 1,g > 0 K





taxed, theaccumulationconstraintisgivenby( ref: venti4 ). Theaccumulationconstraintfor
humancapitalisstilldescribedby( ref: sei ). Weassumealsothathegovernmentbudget
constraintis instantaneouslyatisfiedwithoutissuingpublicdebt. Thetotalfiscalrevenueisstill
givenbyTt ¯ btkRt1kv1Kt + bthRt1hz1Ht, withGt = Tt. Forexpositoryreasons, I considerherea
simplemodelwithoutheendogenouschoicebetweenlaborandleisure, byassumingthathe
utilityfunctionoftherepresentativeagentisgivenby( ref: quat ). Theresultingexpressionfor
thegrowthrateis:
L = 1a Ci@iÝ1? bt
kÞJKÝ1? bthÞ
Ý1?JÞK ? N ? _   #   
whereCi, @i i = 1,2,3,4areconstanttermsincludingtheconstantparameters(bothfiscaland
non-fiscal) ofeachmodelconsideredinthetable. In theparticularcaseconsideredinthe
example(Model1), wewouldhave:








expenditure. Therefore, venif taxationhasanegativeffectongrowth, wehavethatgrowthrate




effectongrowthrateispositive. Throughthisway, it isalwayspossibletodefineatriggerlevel
oftaxationbeyondthatwehaveanegativeffectongrowthrate.
Themessageofthismodelistwofold: inonesense, it representstheextensiontothe














(1997) focusesonoptimaltaxation: inaworldwithmonopolisticcompetitioni thefinalgood
sector, theoptimaltaxrateoncapitalisnegative(i.e. itbecomesasubsidy). Thisisbecausethe
governmentactsinordertocompensatefirmsfromthelosstobeinanimperfectlycompetitive
market.
In thissection, I will describeasimplemodelusefultoaddresstheseissues. Themodelhere
presentedissimilartoJudd(1997), butI will notconsidertheendogenouschoicebetweenlabor
andleisureonthesideoftherepresentativeagent.
In thiseconomywehaveacontinuumofindividualsindexedbyj onß0,1à. Wealsohavetwo
typesofgoods: aconsumptiongoodandacapitalgoodenteringasinputintheproduction
function. Thereisacontinuumofdifferentiatedconsumptiona dcapitalgoods, eachindexedby











  #   
withS > 1. It isclearfrom( ref: quaranta4 ) thatallthedifferentiatedconsumptiongoodsare






j ? NK it







jÝiÞdi   #   
In ( ref: quaranta5 ) Rit
j indicatestherealrateofreturnoncapitalgoodi foragentj, bti isthetax
rateontherealreturnRit
j , assumedequalacrossallindividualj; wt
j isthewagerateforagentj,
whileLt
j is itslaborsupply; ^ it
j istheprofitoftheconsumer-entrepreneurj comingfromthefirm
producingoodi. Theimplicitassumptionon( ref: quaranta5 ) isthatwehavenopublicdebt.











demandsareequated. Eachrepresentativeconsumerj facestwokindofproblem: an
intra-temporalllocationproblemgivenbythechoiceofconsumptiongoodsctÝiÞ amongthe









j 1?a ? 1





























  #   
Equation( ref: quaranta8 ) isthedemandequationforgoodi expressedfromagentj, andS isthe

















  #   
Considernowtheproblemfortherepresentativefirm. Theproductionfunctionforthei-th
firmproducingthei-thdifferentiatedgoodis:
ytÝiÞ = AitXitJLit1?J   #   
whereXit istheamountofdifferentiatedgoodemployedintheproductionofthei-thgood.
DefinethecapitalaggregateXjt as:









  #   
whereKt
jÝiÞ indicatesthecapitalstockofgoodj employedintheproductionofgoodi. In
( ref: 52 ) I assumethesame lasticityofdemandforfinalgoods, S > 1. Therefore, achfirmi
producingoodi ownedbyagentj maximizesitsprofit^ t
jÝiÞ definedas:
^t



















  #   
Wt






  #   
From( ref: 54 )-( ref: 55 ) weobservethatheassumptionofmonopolisticcompetitivemarket
makesfactoremunerationdifferentfromwhatshouldbeinaperfectlycompetitivemarket. In
fact, if S = 1then( ref: 54 )-( ref: 55 ) will bethesameasinaperfectcompetitivemarketfor
finalgoods. In thisformulationthemark-upovermarginalcostisdefinedasW ¯ 1? 1S
S (thedemandelasticityoffinalgoods), higherwill bethemarketpowerofthe
representativefirmandhigherwill bethemarginovercosts. Ontheotherhand, sinceS isalways
strictlybiggerthanone(byassumption), thenfrom( ref: 54 )-( ref: 55 ) wehavethatfactor
remunerationarelowerthaninperfectlycompetitivemarkets.
Togettheequilibriumrepresentationoftheeconomyabovedescribed, I normalize
( ref: quaranta5 ) withrespecttotheaggregatepriceindexwhichforsimplicityissetequalto




jÝiÞ bethetotaldemandofgoodi expressedbyagentj, thenthetotaldemandfor




jÝiÞdj. Therefore, undersymmetry, wehave:




ptÝiÞctÝiÞdi = Ct whichisthetotalconsumptionexpressedbyeach
agenti. Theaggregateaccumulationconstraint( ref: quaranta5 ) will be:
6
Kt = Ý1? bÞRtKt ? NKt + ^t + WtLt ? Ct   #   
Tomakeeasierallthecomparisonswiththepreviousmodels, definewithrt therateorreturnon
capitalinaperfectlycompetitivemarket(withS = 0intheabovemodel), i.e. rt = JAKtJ?1Lt1?J.
Therefore, therateofreturninaneconomywithmonopolisticcompetitionisgivenby:





= 1a Ý1? bÞ 1?
1
S
rt ? N ? _   #   












oronthedemandside. Recently, however, wehaveseveralmodelstryingtoanalyzethegrowth
effectsofflat-ratetaxeswhenanendogenouschoicebetweenlaborandleisureis introducedin
themodel. AmongthemorerepresentativepapersinthisareawehaveJones, ManuelliandRossi
(1993), RoubiniandMilesi-Ferretti(1994a,b), Milesi-FerrettiandRoubini(1995), Devereuxand
Love(1994, 1995). It doesnotexistneitherauniquewaytodefine“leisure” noraunique,
standardwaytoendogenizethechoicebetweenlaborandleisure, aswitnessedbytheliterature
onRealBusinessCycles(RBC). AmongRBC studies, it isworthmentioninghereBenhabib,
RogersonandWright(1991), andGreenwoodandHercowitz(1991), whofollowthedefinition
of leisureashomeworkproduction, asinBecker(1965). Withendogenouslaborsupply, the




1? a   #   
where§t representsleisureinrawformandb isafunctionsuchthatb : ß0,1à ¸ ©+, withb
v
> 0,
bvv < 0. Finally, S representsthefractionofutilityallocatedtoeachargument, interpretedalsoas
theelasticityof intra-temporalsubstitutionbetweenconsumptiona dleisure. Theleisureinraw
form§ isdefinedasthetotalamountoftimeremainingtothesingleagent, afterthefractionof
timedevolvedtohumancapitalaccumulationa dtothefinalgoodsproduction. Oneparticular
functionforb isasimplelinearcaseasbÝ§tÞ = §t. Themodelcanbecompletedbyconsidering
togetherwith( ref: 58 ) atwo-sectormodelasdescribedbyequation( ref: sei )-( ref: otto ): in
thiscase, §t isdefinedas§t = 1? z1t ? z2t (whenwenormalizeto1theendowmentoftime
disposabletothesingleagent).
Theextensionconsideredby( ref: 58 ) will addtothemodelanotherstatevariable§ andone
morefirstorderconditionthatwillmakethesetoffirstorderconditionsnomore
block-recursive. Asaconsequence, intheexpressionofthegrowthratewewouldhaveaterm
dependinguponz1 andz2. Tobemoreexplicit, inatwo-sectoreconomylet® beaconstantterm
formedbyalltheparametersofthemodel, andlet
æ




L = 1a ®
æ


















1? a   #   
Basically, theintroductionoftheproductionYN is liketoinsertathirdsectorintoamodel
producinganon-marketgood. In thiscontext, fiscalpolicywill affecthechoicebetween
consumptiona dnon-marketactivities(homeworkproductionfunction) andtheintersectoral
factorallocation. In fact, afiscalshockinthemarketorientedsectorswill inhibithesupplyof
inputstobeemployedinmarketsectorbydistractingresourcesinfavorofthehomework
activities. In thissense, theproductionYN canbeinterpretedasacomplexsetofactivitiesoutof
controloffiscalauthorities: underthisinterpretationit representsapotentialsourceoftax
evasion. In fact, if non-marketactivitiesareproducedwiththesametechnologyasmarketgoods,
thenafiscalpolicyshockwill shifttheproductionfromthe“legal” sectortothe“illegal” one,
whoseincomeisunobservableandthereforenontaxable. Moreover, anhighleveloffiscal





( ref: venti5 )-( ref: venti7 ), accordingtothevariousassumptionsonthemodel.
TheConsumptionTax
In thepublicfinanceliteratureconsumptiontaxationhasalwaysplayedanimportantrole.
JohnStuartMill andmorerecentlyFischer(1937) andKaldor(1955) haveofferedargumentsin
favorofconsumptiontaxesratherthanincometaxes. Thetraditionaldebatefocusedonboth
efficiencyandequityarguments footnote . Inparticular, theMill’sconcernismainlyrelatedwith
anefficiencyargumentandisaboutheprincipleofdoubletaxationofsavingsasaconsequence










Thus, inthislastcase, wearebacktothetraditionaldebateonrelativeoptimality. betweena
wage(orconsumption) taxrateandacapitaltaxrate. Byfollowingthesamekindofargument
aboutefficiency, it isalsopossibletoreachdifferentconclusionsaccordingtotheparticular





In theendogenousgrowthcontext, DevereuxandLove(1994, 1995) showedinatwo-sector
modelthatconsumptiontaxaffectsnegativelygrowthrateonlyif leisureismodelledinaraw
form. In fact, foramodelsimilartothatdescribedby( ref: 58 ) and( ref: 59 ) withbÝ§tÞ = §t, we
havethatgrowthratedependsonthetotalamountoftimespentinthemarketsectorandinthe











proportion1? ft, 0 < ft ² 1, oftheentireamountofcapitalinamodelwheretheproduction
functionisoftheAktype. Theaccumulationconstraintis:
6




Ct = BÝftKtÞJTt1?J   #   
with0 < J ² 1. In ( ref: 60 ) Tt isafixednon-reproduciblefactorandB isaconstant
productivityparameter. Letpt betherelativepriceof investmentgoodsintermofconsumption
goodsandYt betheaggregateincome. Theresourceconstraintforthiseconomyis










consumptiongood. It is justthenon-constancyofpt whichmakesrct andrkt different. Fromthe
profitmaximizationconditionforeachsinglefirmweobtaintheusualconditionofequalityof
themarginalproductinbothsectors(consumptiona dinvestment):
ptÝ1? ftÞA = JBÝftKtÞJ?1   #   
Therefore, if ft isconstantovertime, wewill havethat
6





rk = Ý1? fÞÝ1? bkÞA ? N   #   
Finally, fromthearbitragecondition( ref: 61 ) wehave:
rc = Ý1? fÞÝ1? bkÞA ? N + ÝJ ? 1ÞLk   #   
Therefore, withanisoelasticutilityfunctionhavingaconstantdegreeofrelativeriskaversion
like( ref: quat ), theconsumptiongrowthrateLc canbeexpressedas: Lc = Ýrc ? _Þ/a. By
inserting( ref: 64 ) intotheexpressionforLc andusingfrom( ref: 60 ) thefactthatLc = JLk we
get:
Lk =
Ý1? fÞÝ1? bkÞA ? N ? _
1? Ý1? JÞa
  #   
Lc = J
Ý1? fÞÝ1? bkÞA ? N ? _
1? Ý1? JÞa
  #   
From( ref: 65 )-( ref: 66 ) wehavethataxationoninvestmentissomehowsimilartocapital
taxationandhasnegativeconsequencesonthegrowthrate, asitappearsfromthefactthat










previousections. Oneofthesexamplesi certainlyrepresentedbytheBarro(1990) model
wherethegrowthmaximizingtaxrateisthesameofthetaxratewhichmaximizesthewelfareof










plan. Thesecondapproach, mainlyfollowedbyLucas(1990), Chari, ChristianoandKehoe








capitalshouldbezero, whilethetaxonlaborshouldbepositive. However, inendogenous
growthmodelsweobtainamultiplicityofresultsdependingupontheparticularassumptions
consideredinthemodel. Inparticular, if publicexpenditureisendogenousa , forexample, in
Barro(1990), BarroandSala-i-Martin(1992), Jones, ManuelliandRossi(1993), Judd(1990),












capital, thelongrunoptimaltaxrateoncapitalispositiveagain, asshowedbyJones, Manuelli
andRossi(1993b).
A discussionontheoptimalstructureof indirectaxationisconductedbyBull(1993a,b) and









bezero. Inparticular, if laborsupplyisexogenouslygivenandhumancapitalformationdoesnot
requirephysicalcapitalasnecessaryinput, theoptimallongruntaxrateonphysicalcapitalis
















policyandgrowth, intheendogenousgrowthcontext. Giventheenormousamountof literature,
thissurveyconcentratedoninfinite-horizonrepresentativeagentmodelswithoneandtwo
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